Putrescine derivatives as substrates of spermidine synthase.
1. Derivatives of 1,4-butanediamine (putrescine) were studied in vitro and in vivo as potential substrates of spermidine synthase. 2. Substituents in the 1-position decreased the reaction rate by steric hindrance, and in the case of electron withdrawing groups there was an additional decrease due to the lowered basicity of the vicinal amino group. 3. Substituents in the 2-position are tolerated; under saturating conditions reaction rates are comparable to those of putrescine. 4. Compounds which were identified as substrates of spermidine synthase in vitro formed derivatives of spermidine and spermine in vivo. Exception: compounds, such as 1-methylputrescine formed in vivo only a spermidine derivative, because the second aminopropylation was sterically hindered by the substituent on the carbon atom next to the amino group. 5. Administration of 2-hydroxyputrescine to alpha-difluoromethylornithine-pretreated chick embryos produced spermidine and spermine analogues in amounts exceeding spermidine and spermine formation from putrescine under comparable conditions. 6. Since the concentration of 2-hydroxyputrescine in the embryo was higher than that of putrescine and all other putrescine analogues, it appears that uptake of the polyamine precursor from the yolk may be rate limiting. 7. Three days after administration of 5 mM alpha-difluoromethylornithine there is a near-to-complete arrest of embryonal growth. 8. A series of diamines supported growth under these conditions, even if they were not substrates of spermidine synthase. 9. Survival of chick embryos was, however, only supported if the diamines were capable of forming significant amounts of spermidine and spermine analogues.